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SUMMARY 

Crops  may  be  damaged  or  destroyed  by  many  natural  hazards,    such  as  drought,    freezing,    flood, 
wind,    insects,   and  hail.     A  farmer  may  lose  all  or  part  of  his  income  if  his  crops  fail.     One  hazard  for 
which  insurance  is  available  is  hail  damage. 

In  1963,   farmers  purchased  more  than  $2.  8  billion  of  protection  against  hail.     This  was  double  the 
amount  purchased  in  1951.     About  75  percent  of  the  total  coverage  was  concentrated  in  three  regions-- 
the  Corn  Belt,   Northern  Plains,   and  Appalachian  Regions. 

Farmers  are  increasing  their  use  of  crop-hail  insurance.     From  1952  to  1963,   the  percentage  of 
total  crops  covered  by  this  insurance  rose  from  7.6  to  13.1  percent.     Farmers  in  the  Corn  Belt  had  the 
highest  coverage,   25  percent  of  their  total  crop  value,   and  those  in  the  Delta  States  the  lowest,    1  percent. 
In  1963,    corn,   wheat,    soybeans,   and  cotton  were  the  most  heavily  insured  crops,   accounting  for  80  per- 
cent of  the  total  insurance  coverage. 

Farmers  have  collected  on  their  insurance  anywhere  from  $35  million  in  1952  to  $81  million  in  1962. 
The  percentage  of  their  net  premiums  returned  as  payments  on  losses  varied  from  94  percent  of  their 
premiums  in  1956  to  46  percent  in  1959.     Farmers  in  all  but  two  regions  had  at  least  one  year  in  which 
100  percent  or  more  of  their  net  premiums  were  returned  to  them  in  loss  payments. 

Losses  paid  per  $100  of  insurance  coverage—the  average  loss-cost  ratio—ranged  from  $7  in 
Wyoming  to  less  than  $0.  50  in  Mississippi  and  Alabama  from  1952  to  1963.     In  general,   this  ratio  de- 
creased from  North  to  South  and  increased  both  east  and  west  from  the  Mississippi  River.     The  areas 
with  the  larger  loss-cost  ratios  tend  to  have  less  variability  in  losses  than  do  areas  with  lower  loss  costs. 

Crop-hail  insurance  is  offered  by  mutual  associations  or  cooperatives  which  are  owned  by  its  policy- 
holders, stock  fire  and  marine  insurance  companies,  State  hail  insurance  departments,  and  the  Federal 
Crop  Insurance  Corporation  as  part  of  its  all-risk  insurance  program.  The  Federal  crop  insurance  dif- 
fers from  regular  crop-hail  insurance  in  that  an  individual  must  insure  all  acres  of  a  particular  crop  in 
which  he  has  an  interest  within  the  county;  that  it  be  purchased  before  planting;  and  that  it  cover  produc- 
tion costs  only. 

The  probability  of  hail,    susceptibility  of  crops  to  hail  damage,    costs  of  production,and  acres  and 
value  of  crops  produced  are  factors  which  may  affect  the  use  of  crop-hail  insurance.     No  one  factor  can 
fully  explain  the  crop-hail  insurance  pattern. 
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CROP -HAIL   INSURANCE   IN   THE   UNITED  STATES 

By  Leon  B.   Perkinson,   Agricultural  Economist  !_/ 
Farm  Production  Economics  Division 
Economic  Research  Service 

INTRODUCTION 

Farming  is  a  risky  enterprise.     A  farmer's  income  may  fluctuate  widely  because 
of  changes  in  prices,   costs,   or  production.     Crops  may  be  damaged  or  destroyed  by 
drought,   flood,   winds,   insects,   disease,   hail,   or  other  natural  hazards.     Partial 
damage  of  crops  may  mean  the  loss  of  only  part  of  the  farmer's  profit  whereas  total 
destruction  means  the  loss  of  his  investment  in  the  crops  as  well. 

The  farmer  has  several  alternatives  in  facing  crop  hazards.     Good  farming 
practices  can  reduce  the  damaging  effect  of  some  of  them.     Summer  fallow,   for 
example,   helps  protect  soil  moisture  in  areas  of  low  rainfall.     Diversification  among 
crops  with  different  maturities  and  with  different  susceptibilities  to  freezing,   lack  of 
or  excess  water,   insects,   and  disease  may  reduce  the  likelihood  of  total  crop  loss 
from  any  one  hazard. 

In  addition  to  the  use  of  good  farming  practices,   the  farmer  may  provide  for 
future  losses  by  saving  a  little  extra  money  every  year.     He  may  not  want  to  take  all 
of  the  risk  himself  however.     Instead,  he  may  want  to  take  out  insurance  and  pass 
part  of  this  risk  to  an  insurance  company.     If  crop  damage  then  occurs,   his  losses 
are  reimbursed  according  to  the  insurance  contract. 

The  principle  of  insurance  is  to  take  a  number  of  natural  events  which  have  a 
probability  of  occurring  and  to  pool  the  risks.     Life  insurance  companies  are  an 
example  of  an  insurance  pool.     They  know  that  out  of  all  those  insured  of  a  certain 
age,   a  given  number  will  probably  die,   and  these  companies  can  plan  their  operations 
accordingly.     The  individual  can  not  plan  as  well  for  himself.     He  has  no  pool  with 
which  to  work.     For  him,   the  event  either  does  or  it  does  not  occur. 

Hail  insurance  is  similar  to  the  operation  of  a  life  insurance  pool.     An  individual 
will  either  have  hail  damage  or  he  will  not.     The  hail  insurance  company  estimates 
the  probability  of  hail  occurring  and  sets  premium  rates  to  reflect  that  probability. 
The  early  crop  insurance  companies  were  formed  by  local  groups  of  people  who  wanted 
to  pool  their  individual  risks.    Usually,   all  the  members  were  then  assessed  to  pay 


1  /  The  author  wishes  to  acknowledge  the  assistance  of  the  Crop-Hail  Insurance 
Actuarial  Association,    Chicago,   111. ,   the  National  Association  of  Independent  Insurers, 
Chicago,   ELL. ,   the  State  Insurance  Commissioners,   and  the  many  crop-hail  insurance 
companies  whose  cooperation  in  providing  data  made  this  report  possible. 


any  losses  which  occurred.     Although  the  idea  was  sound,   the  insuring  pool  was  not 
extensive  enough.     The  lack  of  geographic  distribution  of  their  risks  made  the  local 
assessment  organizations  nearly  as  susceptible  to  any  unusually  large  hailstorm  as 
the  individuals  had  previously  been  susceptible  to  losses  from  a  small  localized  one. 
Modern  crop-hail  insurance  organizations  hold  large  pools  of  risks. 

From  a  small  beginning  in  1880,   hail  insurance  on  growing  crops  has  become 
increasingly  important  to  U.  S.   farmers.     Since  World  War  II,  crop-hail  insurance 
volume  has  tripled.     However,   not  all  areas  of  the  United  States  have  participated 
equally  in  this  growth.     Factors  such  as  increasing  costs  of  farming  and  changing 
crop  values  may  explain  part  of  the  trend  in  crop-hail  insurance.     The  trends  in 
insurance  coverage  and  in  the  percentage  of  the  crop  value  insured,   the  variations  in 
the  relative  crop  damage,   and  the  implications  of  each  are  examined  in  this  report. 
Trends  since  1952  are  emphasized. 

HAIL   INSURANCE   DEVELOPMENT 

Crop-hail  insurance  is  available  from  several  sources,   the  oldest  of  which  is 
the  mutual  association  or  cooperative  which  is  owned  by  its  policyholders.     Many  of 
the  early  attempts  at  offering  crop-hail  insurance  were  short-lived  as  little  was 
known  about  the  frequency  or  the  variability  of  hail  damage  within  an  area.  2/ 

In  1880,   tobacco  growers  in  Connecticut  organized  the  first  mutual  to  offer  crop- 
hail  insurance.     This  mutual  discontinued  business  after  7  years  and  was  promptly 
followed  by  another  hail  organization  in  an  adjoining  county.    No  other  specialized 
hail  insurance  appeared  until  1889  when  4  mutual  hail  companies  were  reported  in 
North  Dakota.     By  1900,    37  mutuals  operating  in  7  States  collected  approximately 
$643,  000  in  premiums  and  assessments  and  paid  losses  approaching  $407,  000. 

By  1920,    121  mutual  hail  insurance  companies  had  operated  at  one  time  or 
another.     Of  these,    8C  had  ceased  operations  by  1919.     Of  the  remaining  41  companies, 
15  started  operations  after  1915.     The  operating  mutuals  had  a  fourth  of  the  $559 
million  insurance  in  1919.     In  1963,   approximately  70  mutuals  had  roughly  43  percent 
of  the  $2.  8  billion  crop-hail  insurance  business. 

Stock  fire  and  marine  insurance  companies  also  offer  crop -hail  insurance 
although  most  of  their  insurance  business  is  in  other  lines.     Stock  fire  insurance 
companies  first  offered  crop-hail  insurance  in  1883.     By  1919,   43  stock  companies 
received  hail  insurance  premiums  of  more  than  $19  million,   an  $18  million  increase 
from  1910.     These  companies  had  almost  50  percent  of  the  $559  million  business  in 
1919.     By  1963,   approximately  100  stock  companies  had  slightly  less  than  56  percent 
of  the  total  crop-hail  business. 

A  third  source  of  crop-hail  insurance  is  the  State  hail  insurance  departments. 
North  Dakota  started  the  first  State  hail  insurance  department  in  1911 --more  than 
25  years  after  the  first  stock  company  began  crop-hail  insurance  operations. 


2/  The  historical  development  of  crop-hail  insurance  is  taken  from  Valgren  (8, 
pp.  2-11).     (Underscored  numbers  in  parentheses  refer  to  Literature  Cited,  p.   18.) 


Montana  and  Nebraska  authorized  similar  departments  in  1917  with  Montana  beginning 
operations  immediately,    and  Nebraska  beginning  the  following  year.     In  1919, South 
Dakota  and  Oklahoma  provided  for  State  hail  departments  with  only  South  Dakota  be- 
ginning operations.     Of  the  original  State  hail  insurance  departments,   only  North 
Dakota  and  Montana  still  offer  hail  insurance.     These   States  have  been  joined    by 
Colorado. 

The  total  insurance  of  the  four  State  departments   operating  in   1919  was   $139 
million;  more  than  25  percent  of  the  total  U.  S.  business.     The  North  Dakota,    Montana, 
and  Colorado  departments  had  over  $21  million  (less  than  1  percent  of  the  total)  in 
insurance  coverage  in  1963. 

Protection  against  hail  damage  also  is  offered  by  the  Federal  Crop  Insurance 
Corporation  (FCIC)  as  part  of  its  all-risk  insurance  program.     Over  time,   hail  dam- 
age has  accounted  for  approximately  10  percent  of  the  total  loss  payments  of  FCIC, 
or  about  $2.3  million  in  1963  assuming  it  was  an  average  year.    The  following  analysis 
does  not  include  FCIC  data,   but  FCIC  is  briefly  discussed  in  the  last  section  of  the 
report. 


VOLUME  OF  CROP -HAIL  INSURANCE  PURCHASED 

For  most  years  since  1934,   farmers  have  purchased  increasing  amounts   of 
crop-hail  insurance  (table  1).     The  $2.8  billion  protection  carried  in  1963  was  more 
than  twice  the  coverage  in  1951  and  cost  farmers  almost  $109  million.  _3/      During 
1934,   a  depression  and  drought  year,   data  indicate  that  crop-hail  insurance  amounted 
to  only  $87  million.  4/ 

The  volume  of  crop-hail  insurance  purchased  varied  widely  among  regions,   rang- 
ing in  1963  from  $16.9  million  in  the  Northeast  to  $1.3  billion  in  the  Corn  Belt  (table  2). 
Premium  cost  ranged  from  $389,  000  to  $27.7  million  (table  3).     Also,  the  year-to-year 
purchases  of  crop -hail  insurance  varied  more  by  regions  than  for  the  United  States 
as  a  whole.     While  the  upward  trend  in  insurance  coverage  for  the  United  States  was 
interrupted  in  only  1  year  after  1952,    only  the  Appalachian  Region  had  as  few  as  2 
years  with  decreases.     The  Northeast,    Southern  Plains,   and  Pacific  Regions  had  as 
many  as  5  years  each  with  a  decrease  in  insurance  purchased.    In  no  year  since  1952 
have  insurance  purchases  in  all  regions  varied  in  the  same  way. 

The  $1.3  billion  of  crop-hail  insurance  in  the  Corn  Belt  in  1963  accounted  for 
nearly  half--47  percent--of  the  total  U.  S.  business  (table  4).     Two  States  in  the 
Corn  Belt,  Illinois  and  Iowa,   had  more  than  80  percent  of  the  total  business  in  the 
region.     The  Northern  Plains  and  Appalachian  Regions  had  13  percent  each  of  the 


_3/    Estimates  for  1964  are:    Liability,    $2.9  billion;  net  premiums,    $110  million; 
losses  paid  $68  million.     Data  on  which  these  estimates  are  based  were  not  received 
in  time  nor  in  sufficient  detail  to  be  included  in  the  analysis . 

4_/    Since  the  data  were  not  as  complete  during  the  earlier  years  of  the  series, 
the  amount  of  hail  insurance  in  force  before  1952  may  be  underreported. 


Table  1„ — Hail  insurance  on  growing  crops:   Amount  of  insurance, 
net  premiums,  and  losses  paid,  United  States,  1934-63  1/ 


Year 


Amount  of  ) 
insurance 

2/        ; 

Net     ; 
premium 

3/       ; 

Losses    : 
paid    : 

Loss 
ratio 

it/ 

Million 

1,000 

1,000 

dollars 

dollars 

dollars 

Percent 

87 

3,117 

ls777 

57 

206 

9,224 

5,726 

62 

167 

5,969 

2,780 

47 

300 

10,871 

5,150 

47 

318 

13,357 

9,602 

72 

252 

9,709 

4,838 

50 

243 

9,170 

3,573 

40 

340 

14,859 

9,290 

63 

476 

20,694 

13,018 

63 

622 

26,929 

19,443 

72 

805 

34,898 

21,893 

63 

938 

42,100 

24,245 

58 

973 

42,502 

16,990 

40 

1,199 

58,442 

27,702 

47 

1,288 

53,732 

28,511 

53 

1,240 

55,186 

26,823 

49 

1,057 

40,057 

16,710 

42 

1,371 

53,874 

36,151 

67 

1,589 

65,539 

34,927 

53 

1,776 

69,389 

49,807 

72 

1,896 

72,575 

54,485 

75 

2,067 

77,242 

44,701 

58 

2,117 

78,095 

73,130 

94 

2,410 

95,368 

57,856 

61 

2,452 

103,815 

54,655 

53 

2,461 

98,727 

45,350 

46 

2,495 

103,022 

59,945 

59 

2,420 

96,738 

66,772 

69 

2,651 

108,087 

81,402 

75 

2,817 

108,766 

70,802 

65 

1934— 
1935— 
1936— 
1937— 
1938  — 
1939— 
1940— 
1941— 
1942  — 
1943— 
1944— 
1945  — 
1946— 
1947  — 
1948— 
1949— 
1950— 
1951  — 
1952--- 
1953— 
1954— 
1955  — 
1956— 
1957  — 
1958— 
1959— 
1960  — 
1961--- 
1962-  — 
1963  5/ 


1/  By  mutual  and  stock  insurance  companies,  and  State  hail 
departments « 

2/  Partly  estimated  from  premiums. 

"3/     After  cash  discounts  and  dividends. 

?/  Losses  as  a  percentage  of  net  premiums. 

][/  Preliminary. 
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total  business.     The  remaining  7  regions  had  the  other  27  percent  of  the  insurance 
coverage.     Rhode  Island,   New  Hampshire,   Louisiana,   and  Nevada  had  negligible 
amounts  of  business  .    Although  the  proportion  of  the  total  business  within  any  region 
varied  considerably  from  year-to-year,   there  were  no  important  shifts  in  position 
of  the  regions  over  time. 

Insured  Value  of  Crops 

The  variability  of  crop-hail  insurance  coverage  from  year-to-year--both  region- 
ally and  nationally — may  be   partly  caused  by  changes  in  the  value  of  the  crops  grown. 
If  the  increase  in  total  insurance  corresponds  with  an  increase  in  crop  value,   the  per- 
centage of  the  crop  insured  would  not  change. 

Hail  insurance  is  available  for  many  crops.    Not  all  crops  can  be  insured  in  all 
areas,   however.     Insurable  crops  range  from  the  cash-grains,    feed-grains,   tobacco, 
and  cotton  crops  to  truck  crops,    such  as  tomatoes,    fruits,   and  berries.     In  1963,   the 
insurance  on  corn,   wheat,   tobacco,    soybeans,   and  cotton  accounted  for  almost  80  per- 
cent of  the  total  insurance  (table  5).     The  insurance  on  corn  accounted  for  almost  a 
third  of  the  total.     For  these  five  crops, the  percentage  of  the  crop  value  insured 
ranged  from  27  percent  for  tobacco  to  7  percent  for  cotton. 


Table   5. --Total   amount   of   coverage   of   crop-hail   insurance,    percentage   of 
total   crop  value   insured,    and   susceptibility  rank   of   crop   to   hail 
damage,    by   selected  crops,   United  States,    1963 


Crop 


Coverage 


Amount 
1/ 


Percentage 

of 

total  2/ 


Percentage 

of  total 
crop  value 
insured  3/ 


Suscepti- 
bility 
rank  4/ 


Corn 

Wheat 

Tobacco 

Soybeans 

Cotton 

All  other  and 
unallocated  6_/ 

Total 


Million 
dollars 

900 
490 
350 
290 
190 

600 


Percent 

32 
17 
12 
10 
7 

21 


2,820 


100 


Percent 

20 
22 
27 
16 
7 


5/  3 

5/  3 

1 

2 

5 


1/   Estimated.   Rounded  to  nearest  $10  million. 

II      Details  do  not  add  to  total  because  of  rounding. 

"3/     Based  on  crop  values  from:   Crop  Values :   Season  Average  Prices 
Received  by  Farmers  and  Value  of  Production,  1962  and  1963,  U.S.  Dept. 
Agr.,  Stat is.  Rpt.  Serv.,  Crop  Rpt.  Bd. ,  CE-PR2-1-1  (63),  Dec.  18,  1963 

4/   1  means  most  susceptible  ...  5  means  least  susceptible  to  hail 
damage. 

5/   Susceptibility—premium  rates--approximately  equal. 

~E/      Includes  $120  million  of  unallocated  coverage. 


Premium  rates  of  crop-hail  insurance  were  examined  for  the  five  selected  crops 
by  small  geographic  areas  to  measure  their  susceptibility  to  hail  damage.  5/      The 
crops  were  ranked  from  1  to  5  in  descending  order  of  susceptibility  to  hail  damage 
(table  5).     The  percentage  of  the  crop  value  insured  was  directly  related  to  its  sus- 
ceptibility rank  in  that  the  more  susceptible  crops  had  the  larger  percentage  insured. 
Soybeans,   the  second  most  susceptible  crop,   was  the  only  exception  ranking  fourth 
in  the  percentage  of  the  crop  value  insured. 

The  amount  of  crop-hail  insurance  coverage  increased  faster  than  did  the  value 
of  harvested  crops  from  1952  to  1963.     For  all  regions,   more  of  the  crop  value  was 
insured  in  either  1962  or  1963  than  in  1952  or  1953,   indicating  an  increasing  use  of 
crop-hail  insurance  (table  6).     The  percentage  of  the  total  U.S.   crop  value  insured 
increased  from  almost  8  percent  in  1952  to  13  percent  in  1963.  _6/    The  percentage  of 
the  crop  value  insured  varied  widely  among  regions,    ranging  in  1963  from  more  than 
25  percent  in  the  Corn  Belt  to  only  slightly  more  than  1  percent  in  the  Delta  States 
(table  6). 

Part  of  the  year-to-year  variability  in  the  percentage  of  the  crop  value  insured 
may  be  influenced  by  the  difficulty  in  estimating  the  future  crop  value  for  a  particular 
year.     Farmers  probably  estimate  the  future  harvested  value  of  their  crops  at  the  time 
crop-hail  insurance  is  purchased.     However,   the  actual  harvested  value  of  a  farmer's 
insured  crops  may  be  quite  different  from  his  estimated  value.     For  example,  an  unex- 
pected drought  or  other  hazard  could  seriously  reduce  production  or  crop  value.     If 
this  occurred,   the  farmer  would  have  a  higher  percentage  of  his  crop  insured  than 
originally  planned.     In  the  Corn  Belt  in  1957,    for  example,   insurance  coverage  proved 
to  be  large  relative  to  value  because  poor  harvest  weather  resulted  in  much  soft  corn 
of  lower  value  than  previously  estimated. 

The  use  of  insurance  also  varied  widely  within  regions.     Within  the  Corn  Belt, 
for  example,   the  percentage  of  the  crop  value  insured  in  1963  ranged  from  5  percent 
in  Ohio  to  40  percent  in  Illinois.     The  variation  within  this  region  cannot  be  fully  ex- 
plained by  the  difference  in  hail  occurrence  or  by  the  types  of  crops  grown. 


5/    The  probability  of  hail  was  assumed  to  be  approximately  equal  within  narrowly 
defined  areas  such  as  a  county  or  a  township.     Within  the  defined  areas,   the  differ- 
entials in  crop-hail  premium  rates  for  the  selected  crops  should,   therefore,   show 
variations  in  susceptibility  to  hail  damage  instead  of  variations  in  hail  occurrence. 
The  premium  rates  were  then  ranked  for  arbitrarily  chosen  counties  of  12  widely 
scattered  States. 

6/    The  total  crop  value  includes  the  values  of  78  different  crops;  only  a  portion  of 
which  are  insured.     Therefore,   the  changes  in  the  insured  crop  value  reflects  the 
changes  in  the  value  of  all  crops,    not  just  insurable  ones,   as  well  as  changes  in  the 
amount  of  crop-hail  insurance  purchased.     It  is  not  known  whether  the  increasing 
percentage  of  the  crop  insured  is  caused  by  either  more  crops  being  insured  or  by 
an  increasing  amount  of  insurance  on  currently  insured  crops.     Either  alternative 
indicates  an  increasing  use  of  crop-hail  insurance. 
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Factors  Affecting  the  Use  of  Crop-Hail  Insurance 

The  occurrence  of  hail,  and  greater  necessity  to  protect  one's  crop  investment 
because  of  increasing  costs  or  credit  use,  could  affect  the  use  of  hail  insurance.  If 
hail  occurrence  was  the  most  important  factor,  higher  percentages  of  the  total  crop 
value  insured  would  probably  be  in  the  Northern  Plains  and  the  Mountain  Regions 
(fig.  1)._7/  Instead,  these  regions  rank  third  and  fourth,  respectively.  The  suscep- 
tibility of  different  crops  to  hail  damage  and  the  changes  in  the  acres  grown  of  these 
crops  may  also  contribute  to  the  change  in  the  use  of  crop-hail  insurance. 

Farming  is  more  businesslike  than  ever  before.     While  incomes  per  farm  in- 
creased approximately  25  percent  from  1952  to  1963,    gross  receipts  increased  more 
than  60  percent.     The  costs  of  production  increased  about  90  percent  (7,  pp.   6-11). 
The  higher  costs  of  production  combined  with  the  increasing  size  of  farms  may  have 
made  farmers  more  sensitive  to  the  risks  of  hail  damage.     With  costs  increasing 
faster  than  income,   hail  damage  could  cause  financial  distress  for  some  farmers. 
This  is  especially  true  since  more  of  the  costs  are  now  cash  costs.     In  some  areas, 
it  is  not  uncommon  for  lenders  to  strongly  recommend  hail  insurance  to  protect  both 
themselves  and  their  borrowers. 

The  aggressiveness  of  insurance  companies  as  well  as  greater  awareness  of  the 
needs  for  insurance  by  farmers  may  also  increase  the  use  of  hail  insurance.  A  study 
of  all  insurance  purchases  by  Vermont  farmers  indicated  that  the  aggressiveness  of 
insurance  agents  could  be  quite  important  (_5,  pp.  24-25).  Of  the  farmers  included  in 
the  survey,  more  than  50  percent  had  not  been  contacted  for  a  selling  interview  in  the 
year  before  the  study.  Perhaps  the  differences  in  the  solicitation  of  farmers  for  in- 
surance can  partly  explain  intraregional  differences. 

An  increase  in  insurance  might  be  associated  with  an  increase  in  crop  acreage. 
But  this  was  not  true  for  4  of  the  5  major  crops  insured  (table  5).     From  1952  to  1962, 
the  changes  in  the  harvested  acreage  of  the  five  crops  were:    Corn,    19 -percent  de- 
crease; wheat,    39-percent  decrease;  tobacco,    31 -percent  decrease;  soybeans,   93-per- 
cent increase;  and  cotton,   40-percent  decrease  (j3,  p.   452).     The  only  increase  in  the 
number  of  acres  exposed  to  hail  was  for  soybeans  and  that  alone  would  not  account  for 
the  increase  in  insurance.     Decreasing  production  and  homogenization  of  certain  to- 
bacco types  may  explain  part  of  the  decline  in  the  use  of  crop-hail  insurance  in  the 
Northeast.     An  increase  in  the  value  of  crop  production  would  also  be  expected  to 
cause  an  increased  use  of  crop-hail  insurance.     But  as  illustrated  in  table  5,   the  use 
of  crop-hail  insurance  has  increased  even  faster  than  the  total  crop  value. 


HAIL  LOSSES  PAID  FOR  CROP  DAMAGE 

The  frequency  of  hail  varies  widely  across  the  United  States  and  within  States. 
The  1899-1939  average  annual  number  of  days  with  hail  range  from  less  than  1  day 


l_l    The  hail  pattern  shown  in  figure  1  is  the  only  one  available.     Although  the  years 
covered  are  for  1899-1938,   we  believe  this  hail  pattern  is  still  valid  and  has   not 
changed  significantly. 
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along  the  Pacific  Coast,   southern  Texas,   and  Florida  to  8  days  in  western  Nebraska 
and  southeastern  Wyoming  (fig.    1) .        But  parts  of  Wyoming  had  as  few  as  2  days  with 
hail.     In  general,   the  frequency  of  hail  is  closely  related  to  the  amount  of  rain  and  to 
elevation  (_3,   p.   56). 

The  frequency  of  hail  does  not  fully  explain  the  probability  of  crop  damage.     In 
some  instances,   hail  occurs  frequently  in  mountains  or  other  areas  where  few,   if  any, 
crops  are  grown.     Also,   at  some  stages  of  crop  growth  it  causes  little  damage.     On 
the  other  hand,   a  single  hailstorm  can  ruin  a  crop  that  is  ready  for  harvest.     Hail- 
storms are  usually  highly  localized  and  crop  damage  may  vary  greatly  within  small 
areas.     In  addition,   the  frequency  of  hail  may  fluctuate  widely  from  year-to-year. 

The  amount  of  hail  losses  paid  to  farmers  in  any  one  year  depends  on  the  amount 
of  insurance  coverage  and  the  extent  of  hail  damage.     From  1952-63,  payments  for  hail 
damage  in  the  United  States  varied  from  a  low  of  $35  million  in  1952  to  a  high  of  $81 
million  in  1962  (table  7).     More  than  a  fourth  of  all  crop-hail  insurance  payments  in 
both  1962  and  1963  were  in  the  Northern  Plains. 

The  loss  ratio- -hail-loss  payments  as  a  percentage  of  net  premiums --directly 
measures  the  percentage  of  total  premiums  returned,   or  by  subtracting  the  ratio  from 
100,    measures  the  aggregate  cost  to  farmers.     By  comparing  the  year-to-year  losses 
with  the  respective  premiums,   the  effect  of  changes  in  the  premiums  caused  by  in- 
creased business  is  eliminated.     The  $35  million  paid  to  farmers  in  1952  was  only 
53  percent  of  total  net  premiums.     The  largest  amount  ever  paid  to  farmers,    $81  mil- 
lion in  1962,   was  75  percent  of  net  premiums  (table  8).     The  highest  loss  rate  was 
94  percent  in  1956. 

Although  the  payments  for  hail  losses  and  the  loss  ratio  of  the  United  States 
varied  considerably  from  year-to-year,   the  variation  among  regions  was  much 
greater  (tables  7  and  8).     All  regions  except  the  Northern  Plains  and  the  Delta  States 
had  at  least  one  year  in  which  hail  losses  paid  were  equal  to  or  greater  than  premi- 
ums (table  8).     Loss  ratios  in  the  Northern  Plains  showed  the  least  variability  of  any 
region  with  a  low  of  51  percent  and  a  high  of  99  percent  of  the  premiums  returned  to 
farmers  as  loss  payments.     The  Northeast  showed  the  most  variability  of  losses  with 
a  range  from  19  to  168  percent. 

Although  the  loss  ratio  measures  the  net  premiums  returned  to  farmers  for  hail 
damage  in  any  one  year,   and  indirectly  measures  the  net  cost  to  farmers,   it  is  not  a 
measure  of  the  profits  for  hail  insurance  companies.     The  cost  of  salesmen's  com- 
missions, loss  adjustment  expenses,   office  overhead,  profit,   and  the  funds  necessary 
to  establish  a  reserve  for  a  severe  loss  year- -such  as  when  all  premiums  are  paid 
for  losses—are  not  included  in  the  loss  ratio.     Also,   this  ratio  does  not  take  into 
account  the  wide  variations  in  experience  between  States  within  a  region  or  between 
companies  operating  within  a  region. 

The  average  "loss-cost"  ratio—losses  paid  per  $100  of  insurance  coverage— also 
measures  the  relative  hail  damage  to  insured  crops.  8/    In  the  long  run,   the  loss-cost 
ratio,   costs  of  the  insurer,   and  the  expected  profit  of  the  insurer  determine  the  pre- 
mium cost  to  farmers  per  $100  of  hail  insurance.     The  higher  loss-cost  ratios  appeared 
in  the  Northern  and  Southern  Plains,   and  in  some  States  of  the  Mountain  Region  (fig.   2). 


8/    The  average  loss-cost  ratio  is  an  unweighted  average  of  the  yearly  loss-cost  ratios, 
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A  UNWEIGHTED  AVERAGE  OF  YEARLY  LOSS-COST  RATIOS.     ■ 

*  INADEQUATE   DATA    FOR   ESTIMATE. 

U.S     DEPARTMENT    OF    AGRICULTURE 

NEC.  ERS  3869-65(8)      ECONOMIC 
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Figure   2 

The  1952-63  average  loss-cost  ratios  in  the  United  States  ranged  from  $7.00  per  $100 
of  insurance  in  Wyoming  to  less  than  $0.  50  per  $100  of  insurance  in  Mississippi  and 
Alabama.     In  general,   the  loss-cost  ratio  decreased  from  North  to  South  and  increased 
west  or  east  from  the  Mississippi  River.     The  major  exceptions  are  concentrated  in 
the  mountainous  areas  of  the  United  States. 

The  coefficient  of  variation  is  a  statistic  which  can  be  used  to  measure  the  year- 
to-year  variability  of  the  loss -cost  ratios.  _9/      In  North  Dakota,    for  example,   the 
coefficient  was  23  percent  (fig.    3).     This  means  that  in  approximately  two-thirds  of 
the  years  one  might  expect  the  loss-cost  ratio  to  be  within  23  percent  of  the  $5.  66  av- 
erage--between  $4.41  and  $6.98.     The  coefficient  of  variation  of  67  percent  in  Wyoming 
indicates  that  the  loss-cost  ratios  would  lie  between  $2.  31  and  $11.  69  iri  two-thirds  of 
the  years.     The  larger  the  coefficient  of  variation,   the  larger  the  relative  year-to-year 
variability  in  hail  losses. 

The  coefficients  of  variation  indicate  that  in  the  Plains  States  and  in  several  States 
of  the  Mountain  Region  where  the  loss-cost  ratios  are  high,   they,   nevertheless,   are 


J3/    The  coefficient  of  variation  is  used  to  compare  the  variability  of  one  series  with 
the  variability  of  another  when  the  two  series  have  different  means.     It  is  computed  by 
dividing  the  standard  deviation  of  the  loss-cost  ratio  by  the  mean  (average)  of  the  loss- 
cost  ratio  and  multiplying  by  100. 
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Figure   3 


relatively  stable  from,  year-to-year.     In  contrast,   variability  is  quite  large  in  the  Corn 
Belt—States  with  comparatively  low  average  loss-costs. 

The  interpretation  of  the  above  figures  is  somewhat  different  for  a  particular  area 
within  a  State.     For  example,    from  1952  to  1963  the  average  loss-cost  for  Nebraska 
was  $4.  17  per  $100  of  insurance.     This  figure  can  also  be  assumed  to  represent  the 
probable  loss  for  every  $100  of  crop  value  exposed.    With  a  coefficient  of  variation 
of  25,   in  two-thirds  of  the  years  losses  would  have  been  between  $3.13  and  $5.21. 
The  average  loss-cost  ratio  can  be  heavily  weighted  by  a  relatively  small  area  of 
the  State.     Part  of  the  intrastate  variation  in  losses  can  be  illustrated  by  the  varia- 
tion in  hail  insurance  premium  rates  of  a  particular  crop  since  premiums  are  then 
based  on  the  likely  occurrence  of  hail.     In  1950,   for  example,   the  hail  insurance  rates 
for  small  grains  in  Nebraska  varied  from  over  $11  per  $100  of  insurance  in  the  western 
part  of  the  State  to  less  than  $3  per  $100  of  insurance  in  the  eastern  part  of  the  State 
(1_,  p.   3).     (See  also  figure  1  for  hail  occurrence.) 

Average  loss-cost  ratios  ranged  from  a  low  of  $0.  90  for  the  Pacific  Region  to  a 
high  of  $4.  58  for  the  Northern  Plains  (table  9).     The  standard  deviation,   the  range 
around  the  average  loss -cost  ratio  containing  two-thirds  of  the  ratios,   and  the  coeffi- 
cients of  variation  measuring  the  variability  of  the  ratios  are  also  given.     In  compar- 
ing the  coefficient  of  variation  of  a  region  with  the  coefficients  of  variation  of  the  States 
of  the  region,   only  Washington,    California,   Texas,   Mississippi,   Missouri,  New  York, 
and  Maine  had  less  variability  than  their  respective  regions.     In  addition,   the  variability 
of  the  loss-cost  of  the  United  States  was  less  than  that  for  each  region  except  the  North- 
ern Plains. 


15 


Table  9. --Losses  paid  per  $100  of  crop-hail  insurance  coverage,  standard 
deviation,  coefficient  of  variation,  by  farming  regions,  average 


1952-63 


Region  1/ 


Northeast 

Lake  States 

Corn  Belt 

Northern  Plains- 
Appalachian 

Southeast 

Delta  States 

Southern  Plains- 
Mountain 

Pacific — 


United  States- 


Average 
losses 
paid  2/ 


Standard 
deviation 


Dollars 

3.28 
3.01 
1.40 
4.58 
2.94 
2.56 
1.00 
4.52 
4.13 
.90 


Dollars 

2.51 

.90 

.74 

.71 

1.27 

1.03 

.56 

1.66 

1.10 

.72 


Coefficient 
of 
variation 

Percent 

76.5 
29.9 
52.9 
15.5 
43.2 
40.2 
56.0 
36.7 
26.6 
80.0 


2.56 


.44 


17.2 


1/      For   States  within  a   region,    see   footnotes   2-11,    table   2. 
2/     Per   $100  of   insurance  coverage. 


As  previously  discussed,   the  basic  idea  of  insurance  is  to  collect  all  risk  into  a 
pool  to  smooth  out  the  local  variations  of  losses.     On  the  basis  of  the  coefficient  of 
variation,   it  can  be  seen  that,   in  general,   the  region  had  less  fluctuation  than  its  com- 
ponent States  and  the  United  States  had  less  variability  than  its  respective  regions. 
As  the  geographic  area  increased,  the  variability  of  losses  diminished. 


FEDERAL  CROP  INSURANCE 

In  contrast  to  crop-hail  insurance  which  insures  only  losses  from  hail,   the 
Federal  Crop  Insurance  Corporation  (FCIC)  insures  losses  from  any  natural  hazard, 
such  as  drought,   flood,   insects,   freezing,   hail,   and  disease.     The  FCIC  was  first 
established  by  Congress  in  1938  after  a  period  of  frequent  and  severe  drought.     Origi- 
nally,  only  wheat  was  insurable  by  FCIC.     In  1965,    23  different  crops,   including  every 
major  cash  crop,   were  insurable.     This  insurance  was  available  in  1,  213  counties  in 
36  States.     Not  all  crops  were  insurable  in  all  counties  in  these  States,   however. 

The  losses  paid  by  the  FCIC  because  of  hail  damage  are  relatively  small.     A 
study  based  upon  counties  that  were  covered  by  Federal  crop  insurance  from  1948  to 
1959  showed  that  the  causes  of  loss  were:    Drought,   41.6  percent;  hail,    10.5  percent; 
insects,    10.2  percent;  and  all  other  causes,    37.7  percent  (4,  p.   39).     The  major 
causes  of  loss  since  1939  for  all  counties  have  been:    Drought,    39  percent;  excessive 
moisture,   14  percent;  insects,    11  percent;  hail,   slightly  more  than  10  percent;  frost 
or  freeze,    10  percent;  all  other  causes,    16  percent  (2,  p.   8).     Although  hail  ranked 
fourth  in  importance,   approximately  $2.  3  million  would  have  been  paid  to  farmers 
because  of  hail  damage  in  1963  assuming  it  was  an  average  year. 
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In  addition  to  the  differences  in  insurable  hazards,   a  second  major  difference  is 
the  available  protection.     The  total  value  of  the  crop  is  insurable  with  crop-hail  in- 
surance.    The  insurer  may  protect  his  profit  as  well  as  his  production  expenses. 
With  all-risk  insurance,  however,   only  production  expenses  are  insurable.     Although 
more  hazards  are  covered  by  FCIC,   the  losses  suffered  by  the  insured  must  be  large 
enough  so  that  at  least  part  of  the  production  costs  are  not  recovered  before  the  losses 
are  reimbursed.     For  example,   assume  a  production  cost  represented  by  50  bushels 
an  acre  with  an  expected  crop  production  of  75  bushels  an  acre  at  harvest.     If  hail 
destroys  a  third  of  the  crop  so  that  the  harvested  quantity  is  only  50  bushels  an  acre, 
the  farmer  would  not  receive  a  loss  payment  from  all-risk  insurance.     If  the  crop  is 
worth  $1  per  bushel  and  the  total  value  was  insured  by  crop-hail  insurance,  he  would 
receive  a  loss  payment  of  $25  for  each  insured  acre.     If  drought  or  any  other  hazard 
destroyed  more  than  the  $25  (25  bushels)  referred  to  above,   all-risk  insurance  would 
pay  all  losses  of  production  expenses  whereas  crop-hail  insurance  would  pay  only  for 
hail  damage. 

A  third  difference  is  that  the  farmer  must  insure  all  acres  of  each  all-risk  in- 
sured crop  in  which  he  has  an  interest  within  the  county  (4,  pp.   7-8).     With  crop -hail 
insurance,  he  can  insure  any  field.     If  crops  are  damaged,   all-risk  insurance  pay- 
ments are  usually  determined  by  the  insured's  average  per-acre  loss  on  each  insurance 
unit  throughout  the  county.     Extensive  crop  damage  to  one  part  of  the  insured  unit  may 
be  offset  by  another  part  of  the  insured  unit  having  an  extra  high  yield.     The  total  pro- 
duction may  be  greater  than  that  necessary  to  cover  production  expenses.     With  crop- 
hail  insurance,  however,  the  damage  is  settled  acre  by  acre  regardless  of  what  hap- 
pened to  the  rest  of  the  insured  crop. 

A  fourth  difference  is  that  FCI  must  be  purchased    ahead  of  normal  planting 
dates  when  expectations  may  be  for  a  normal  crop.     Crop-hail  insurance,  however, 
can  be  purchased  at  almost  anytime  during  the  growing  season.    No  reduction  in 
premium  rates  occurs  by  delaying  the  purchase  of  crop-hail  insurance  since  the 
crop  value  increases  as  harvest  approaches.    One  reason  for  delaying  the  purchase 
of  crop-hail  insurance  is  for  a  more  accurate  evaluation  of  crops  as  the  season 
progresses.     A  poor  crop  may  not  be  worth  insuring  whereas  a  bumper  crop  may 
warrant  the  purchasing  of  extra  insurance. 

In  summary,   if  financially  possible  and  if  area  conditions  warrant  complementary 
coverage,   farmers  may  want  the  protection  of  both  all-risk  and  crop-hail  insurance. 
FCIC  compensates  the  farmer  for  his  production  cost  losses  caused  by  all  natural 
hazards,  whereas  hail  insurance  can  compensate  all  losses  caused  by  hail.     If  hail 
destroys  a  crop  covered  by  both  types  of  insurance,  loss  payments  can  be  collected 
from  each.     All-risk  insurance  must  be  purchased  before  the  crop  is  planted,  where- 
as hail  insurance  can  be  purchased  at  almost  any  time  during  the  growing  season. 
Whether  one  selects  all-risk  insurance,   crop-hail  insurance,   or  a  combination  of 
both  depends  upon  the  natural  risks  of  the  area,   the  individual's  need  for  protection, 
and  his  financial  situation. 
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